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Dr. An'drew Goldworthy's submission to the Commission was not completety docketed on 
at  number 000014561, thus you are receiving the rest of his submission containlng the ad 
plus 13 copies. 

N 6: 

il Smart meters are one of the many devices used in the smart grid. All associated 
smart meters, cell phones, relays, routers, modems, iPads, IPhones, cell towers, etc. are I 
and dangerous to biological beings. All of these devices work in concert, thus a 
deleterious effects. tn addition, any refiect surfaces wilt a b  increase and ampli 
which are cumulative. 

Our exposure to radio frequency has dramatically increased in the past 30 years 
1980 our exposure had increased 20,000 times since 1980. One can onty imagine what 

i 

Dr. Andrew Goidswotthy, Bask, PhD is an Honorary Lecturer in Biology at lmperia 
is a specialist in such effects such as, food irradiation and the (exorbitant) energy 
production. He has spent many years studying calcium metabolism in living cells and also how cells, 
tissues and organisms are affected by electrical and electromagnetic fields. 

He is a citizen of the U.K and his references to the monetary costs incurred by using microwave 
radiation on its citizens should be converted to US. denomination. As of 0 
every US $1.57. 
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Almost all of the references in the attachment are to peer reviewed scientific papers, 
be no problem there: just copy them and send them. 

If more are needed, can I suggest that they look at the BioSniative 
where there are over two thousand more. You could copy and s 
effect of the radiation and s e of them show serious adverse 
heterogeneous nature of the population (e.g. not eve 
who smokes dies of cancer). By the same token, not everyone ex 
show an adverse effect, but others may have severe effects, ranging from headaches to cancer, 
infertility and autism. 

The full text of bulk of these papers are c 
publishers at  around 30 - 40 dollars each, 

Howeyer, even the abstracts may be difffcult to follow if you do nut have an advanced scientific 
training in the appropriate fields and a sound understanding of the pros and cons of the va 
statistical methods used. 

This is why I wrote the attached article, which exp 
mechanisms by which most of the adverse effects 
least some of them can be put right by modifying 

However, even if they do work, there can be no guarantee of that until t 
thoroughly over periods of up to sweraf years, first on tissue cultures an 
animals, and finally on human volunteers, who h 
at  any time without penalty. 

To the best of my knowledge, none of this has been done for the microwave 
smart meters and, as such, their use is in clear breach of the Nuremberg code. 

i 

d but should be available online from the 
the abstracts are often available free of ch 

the 
Wi& 

been made aware 

ion from wireless 

Best wishes 

Dr Andrew Goldsworthy 
Lecturer in Biology (retired) 
imperial College London 
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Dear Commissioners, 
The idea of imposing microwave-based wireless smart meters on everyone without their 

informed consent is outrageous and is likely to have significant effects on their health. As it is, many 
people are suffering from electromagnetic hypersensitivity as a result of excessive cell phone use and 
now even more people in other states are getting similar symptoms (or worse} following the 
installation of wireless smart meters. Unlike making the occasional cel 
transmitting at a simiJar power, probably every few minutes 
to be even more damaging to their health. 

experimented upon and it is in clear contravention of the Nuremberg Code, which was designed to 
prevent's repeat of the Nazi atrocities after the Second World War. 
See ht~~: / /en .wik jped i~ .~r~ /w ik i /N~remb~r~  Code 

implications for the installation of smart meters. As far as I can see, it violates 
Even if the wireless meters were proved to be safe (which, given the cell phone 
the smart meter "experiment" should only be permitted if the subjects (i.e. the 
be fully informed of the possible risks, which they have not been. For example, have they 
that radio signals of the type emitted by smart meters have been rated by the World &a 
Organization as a Group 2b carcinogen (which means possibly carcinogenic)? I 
informed of such a possibility I would want one installed. 

However, it is much worse than this. 1 am attaching (in Word format) a 
document that outlines many other "modern illnesses" that have been linked 
radiation and explains many of the biochemical and biophysical mechanisms that underfie them. 

Even the utility companies do not know what the final outcome will 

it would be reasonable to ask the utility companies if they are aware of this Code and its 

otherwise) of using wireless smart meters. 

either to the individuals concerned or to the State, of some of these illnesses that can be sci 
linked to electromagnetic radiation. As you will see, it exceeds by far the estimated cost sa 
utility companies from using smart meters. The public should also be informed of these 
individual is asked to permit the installation of a wireless smart meter in his home or pkace of work, 
especially since a wired or fiber optic connection is a viabte alternative. 

I have also highlighted in the attached submission a few sentences showing the econo 

Yours sincerely 
Or Andrew Goldsworthy 
Lecturer in Biology (retired) 
Imperial College London. 

i 

Postal address 
6 Sandall Road 
London W5 1JD 
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AndrwvGokkwarrhy MarahNIU 

I am a retired lecturer from Imperial College London, which is among the top three UK universtties 
Oxbrd and Cambridge and is renowned for its expertise in electrical engineering and heafth matters 
many years studying calcium metabolism in living cells and also how ceHs, tissues and organisms are 
by electrical and electromagnetic fields. 

In this artide, I will try to explain in lay-person’s language how weak electtomagnetic &Ids frm cell phones, 
cordless phones and WEFi can have serious effects on human and animal health. These include damage to 
glands resulting in obesity and related disorders, chronic Wigue, autism, increases in allergies and mult4pIe 
chemical sensitivities, early dementia, DNA darnage, loss offertility and cancer. 

All this happens a t  levels of radiation that the cetl phone companies tell us are safe 
too weak to cause significant heating. This is the only cr&wian that they use to assess 
direct electrical effect on our cells, organs and tissues do far more damage to us a t  e m  
hundreds or thgusands of times lower than those that cause significant heating. These are termed @on- 
thermal effects. As yet our governmentsand health authorities are doin# notMngto pmtect us frm them. 

This need not be so. By undentanding the mechanisms of these non-thermal effacts, it is Wbfe tm psrt 
most ofthem right, as I will show in the following article. 

i 

Many of the reported biological effects of non-ionidng dectromogneticfield occur 
signifiiant heating; Le. they at?? non-thermal. Most of them can be m o u n  
cells and their membranes. The altematingfietds generate alternating e)ectric currents t.hotfow through cells 
and tissues and remove structum!ly-important calcium ions from celf membranes, which then mks them 
leok 

Electromagnetically treated water (us genemted by &ctmnic water conditioners used tu remove the  m e  
from plumbing) has similar eflects, implying that the eflects of the @Ids can a h  be carried in the 
bbdstteam. Wtfuolly all of the non-thermal &e& of eleckomagnetic rad1 
leakage of cell membranes. 

n be accounted 

Most of them involve the inward leakage of free calcium ions down an enormous ekctrvcherniccrl gradient tu 
affect calcium-sensitive enzyme systems. This is the normal mechanism by which ceik sense mechcrrrkQl 
membrane damage. They normally respond by triggering mechanisms that stimulate growth 
including the MAP-kinase cascades, which amplify the signal. 

If the damage is not too severe or pmlonged, we see a stimulation of growth and 
&ut i f  the expa5ure is prolonged, these mechanisms are overcome and the result is 
phenomenon occurs with both ionising and non-ionking radiation and 
are a good example of this, since shon term exposures stimulate their 
visible damage and a loss offinction. Damage to the thyroid glund from 
phone bose station caused hypothyroidism and may be partidly responsiMefor our current &bet& of obesity 
and chronic futigue. 

1 
f 
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Secondary mcts of obesity include gangme, cardiac p renalfuiim and cancer. e 
base station radiation also affects glands and stim af adrenalin 
Excess adrenalin causes headaches, cardiac arrhythmia, high blood pressure, tremors and an i n & & y  to deep, 
all of which have been reported by people living dose to base statjons. The productjon SfcortiSor -kens the 
immune system and could m k e  peopk living near &use stutiom more s le to diserrse und cancer. 

Inward calcium leakage in the neurons of the brain stimulates hyperadvity and makes it less able to 
concentrate on tasks, resufting in otfention depcit hvperoairdtv d i s o ~ r ( A 0 t # 5 ~ .  
brains of unborn babies and young children, it reduces their ability to wncentmte on leumin 
can cause autism. leakage of the cells of the peripheral nervous system in adults makes them sendfalse 
signals to the brain, which results in the symptoms of electromagnetic intolerance (aka ekctromagnetic 
hypersensitivity). Someforms of electmmagnetic intolemnce may be due to cell phone damage to & 
parathyroid gland, which controls the calcium level in the blood and makes cell membranes more inclined to 
leak. Further exposure could then tip #em over the edge inio full symptoms of electromugn 

Cell phone rudiation damages DNA iMirec#y, either by the lmhpe ofd4gestiw enzymes 
production of reactive oxygen species (R0S)from damaged mitachondrhrl and plasma mmbran 
are similar to those from exposure to gamma rays from a radioactive isotope. 

Emcis of DNA damage include an increosed risk of wncer and a loss of femliry, both of 
in epidemiological studies. The effects of cell phone and WiFi radiation hwe also been determined 
experimentally using ejaculated semen. The resuits showed the production of ROS, and o loss of spem 
and, in some cases, DNAjkagmentation. 

The inward leakage of calcium ionsfiom electromagnetic f d d s  also opens the various tightjunction bortks in 
our bodies that norma#y protect us from allergens and toxins in tbe environment and prevent toxic materiak In 
the bloodstream from entering sensitive parts of the body such as the brain. The opening of the blood-brain 
barrier has been shown to cause the death of neurons and can be expected to result in early dementiu and 
Alzheimefs disease. The opening of the barrier in our respimtory ep 
shown to increase the risk of asthma in children and the 
responsible for the current outbreak of liver disease. The opening 
atlaws foreign matedais fnom the gut to  enter the Mdstream, 
been linked autoimmune diseases. 

n 

Cell membranes also act as electrical insuiators for the notu 
power. Mitochondrial membranes use the flow of hydrogen 
production of ATP. 71re outer cell membrane uses t 
uptake of nutrients. lf efther of these leak; or are pe 
compromised leuding to a loss of availabJe energy, 
chrunk frrtigue syndrome. 

The mechanism underlying erectromagnetically-induced membrane ;leakage is that weak ELF curreJ l t s~ ing  
through tissues preferentially remove structuraffy important calcium ions, but they have been shown nD doso 
only within certain amplitude windows, above and below which there is little or no &&. This muns that 
there is no simple dose-response curve, which many peopkfind co@sing, but a plausibie nierwrrtlcoJ moBel is 
described. The mechanism also explains why certuin frequencies espcial/y 16Hz Is partkulurfy 

transmit 
the 

um ions to couple the ATP produced to tple 
damaged, both of these processes Mil be 

some people beffeve to be a comtributoryfpctor to 

t 

Living cells haw ewlwd defence mechanisms against non-ionising rodlatian. fhese includ 
surplus calcium that has leaked inm the cytosot the closure of gap junctions to isolute the 
prdduction of ornithine decarboxylase to stabilize DNA and rhe production e$ hwt-shock p 
chaperones to protect important enzymes. However, this is expensive in energy and lieulurceJ 

loss of cellukrr eficiency. If the exposure to the radiation is proloqed or frequent& repeated, any 

2 
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of growth caused by the initial ingress of calcium runs out of resources and growth and repoirbecomes 
inhibited. If the repairs fail, the cell may die or become permanently damaged. 

Topme degree, we con make our own electromagnetic environment M e r  by awiding E l f  
magneticfields and radio waves that have been pulsed or amplitude modulated ot ELF freq 
frequencies that give damaging biological e m ,  as measured by calcium release from 
ornithine decarboxylase production in tissue cultures, lie between 6Hz and 6WHz It 
virtually all digital mobiie telecommunications systems use pulses within 
not do Its homework before letting these technologies loose on the genercrl 
already hove cost many lives. 

and this omlsslon 

Even now, it may be possiibe reverse their effects by burying the pulses &I ramlOm 
byJitovitz in the 1990s or by cancelling out the pulses udng balanced signal techn 
Industry does not seem to be interested in either of these. 

Until the mobile telecommunications Industry makes its products more bio 
alternative but to reduce our personal exposutz os 
miding DEff cordless phones and substituting WiFi 
remotely acceptable ore those that autornatica@ SWI 

Gigaset G95 operating in Eco Plus d e .  #you ore h 
screen your home or at the very least your bedj’rorn incoming mi 
po$sibkfrom known sources of ELF. 

radiation and steep as 

There have been many instances of harmful 
mobile phones), DECT phones (aka cordless pho 
increased risk of cancer, loss of fertility, effects on 
Many people still believe that, because the energy 
cannot have any biological effect However, the evidence 
nop-thermal biological effects is now overwhelming. See 
explanation is that it is not a heating effect, but mainly an electrical 
electricalty-charged cell membranes upon which alt living celk depend. 

Alternating electromagnetic fields can induce ng currents to flow through 
tissues. These can interfere with the normal direct currents and voltages that are essenttal 
of all cells. Virtually every living cell is a seething mass of electric currents and &&rkal 
amplifiers that are essential for their normal function. Some have tremendous ampMfyi 
claimed that a dark adapted human eye can detect a single photon (the smallest passib 
hubman ear can hear sounds with energies as low as a billionth of a watt. We should th 
surprised to find that our cells can detect and respond to electromagnetic fields that are orders of magnit& 
below the strength needed to generate significant heat. 

My main objective here is to show how most of the adverse health effects of electromagnetic fields 
can be attributed to a single cause; that being that they remove structurally-important calcium ions 
(electrically-charged calcium atoms) from cell membranes, which then makes these membranes leak. I will 
explain the scientific evidence leading to 
on using cell phones and other wireless c 
the more inquisitive reader to d e b  dee 
paper in question by copying into Google its entry in the list of references. 

nd also how we- can put 
I have included key refe 

should be able to 

P 
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Many of the experiments on the biological effects of alternating electroma@tetkflelds appear to ghre 
inconsistent results. There are many reasons for this, including differences in the genetic make-up, 
physiological condition and the history of the test material. in humans, reported effects hdude an 
risk of cancer, effect5 on brain function, loss of fertility, metabolic changes, fatigue, di 
system, and various symptoms of electromagnetic intolerance. 

f Not evecyone is affected in the same way and some may not be affected at 
increasing evidence that the situation is getting worse. Our electromagnetic expos 
previously healthy people are now becoming sensitised to it. In this study, I am concentrating on the ca 
where there have been definite effects; since this is the most effluent way in which we can find out what is 
going wrong and what can be done to prevent it 

The frearrencv ofthe fbdds is imrrortant 

The fields that give the most trouble are in the extremely low frequency range 
frequencies that are pulsed or amplitude modulated by ELF. (Amplitude modulation is 
carrier wave transmits information by rising and falling in time with a lower frequency 
information.). 

a 

The frequency of the carrier wave is also important. Higher frequencies such as the microwaves used 
in cell phones, WiFi and DECT phones, are the most damaging. Our present e 
microwaves is about a mtllion billion billion (one followed by eighteen zeros) 
exposure to these frequencies. We did not evolve in this environment and we should not be too surpdd to 
find that at  least some people may not be genetically adapted to it. As with most populatlons fa 
environmental change, those members that are not adapted e ' h r  become ill, die prematureJy 
reproduce adequately. Ironically, those who are electromagneticaily intolerant may be better eqw 
survive since they are driven to do whatever they can to avoid the radiation. 

The main reason why microwaves are especially damaging is ofthe ease with which 
the currents that they generate penetrate cell membranes. Cell membranes have a very h 
direct currents but, because they are so thin (about lOnm), they behave like capacitors so 
currents pass through them easily. Since the effective resistance of a capacitor to attem 
reactance) is inversely proportional to its frequency, microwave cum 
and tissues more easily than radio waves of lower frequencies and can therefore do more damage to 
contents. 

pass through the membranes af cetk 

I became interested in this topic when I was working on the biological effects of physicelly 
(magnetically) conditioned water, which is widely used to remove lime scale 
made by atlowing tap water to flow rapidly between the poles of a powerful ma 
weak pulsed electromagnetic field from an electronic water conditioner. Water 
remove calcium ions {electrically charged calcium atoms) from surfaces, and 
for several days. I was following up some Russian and Israeli work that had shown that m 
conditioned water couM increase the growth of crops, but it turned out to be fir more i 
The underlying principle was also to explain the mechanisms by which weak el 
damage lking cells and also what can be done to stop it. 

Mannetlca k Cond Aioned water and elem- Cfiekkhave SimHareaeCts 

4 
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Probably, our most important discovery was that when tap water was conditioned by weak 
electromagnetic fields, the treated water gave similar effects in yeast to those from exposing the \feast I 
amongst which was an increased permeability of their cell membranes to poisons (Galdwrthy et a!. 3, 
Since it had been known since the work of Bawin et ol. (1975) that weak electromagnetic fields could remove 
calcium ions from the surfaces of brain cells, it seemed likely that both the conditioned water and the 
electromagnetic fidds were working in the same way; i.e. by removing struchlrally~~mMv-knportantm hs 
from cetl membrenes, which then made them leak. We now know that membrane leakage of this Id 
explain most of the biological effects of both conditioned water and of direct 
fields. 

We also showed that the effects of conditioned water on the growth of yeast cultures depended on 
the length of the conditioning process. Less than 30 seconds of conditioning stimulated growth but more than 
this inhibited growth. It was as if the conditioning process was steadily generating one or more ctwnrical 
agents in the water. A low dose from the shorter cond 
conditioning periods gave higher doses, which were inh 
where the water is recycled continuously 
poison blanket weed in ornamentat ponds 
token, blood continually circulating for pro 
similar device could become toxic to the rest of the body. This means that no part of the body, from the brain 
to the liver and gonads, can be considered to be safe from the toxic effects of pulsed electromagnetic fields. 

period stimulated growth, but longer 
This toxic e m  of heam conditioned water, 

Many people have shown similar dual effects with direct exposure to both ionishg ond 
mdlotion. Small doses of otherwise harmful radiation often stknotate growth and appear to be 
phenomenon known as radiation hormesis) but larger doses ere harmful. It atso explai 
pulsed magnetic fields are effective in treating some medii1 conditions such as broke 
1974) but prolonged exposure (as we will see later) is harmful. 

k 

It also explains some of the apparent inconsistencies found when COmpaFing d 
and why meta-analysis of the data should be treated with caution. Clear posit 
(depending on the dose and the condition of the material) when taken t 
effect, but with a high degree of variability. 

We now know that electromagnetic growth stimulation is dmost 
amplification foliowed by the activation of the MAP kinase cascades by free 
cytosol (the main part of the cell). The inward leakage of calcium ions is the 
senses that it has been damaged and triggers the necessary repair mechanisms. This involves huge 
amplification processes so that even minor leakage (ea. due to membrane perhation or weak 
ekctromagnetic fields) can give rapid and often massive responses. 

The first stage in the amplification is due to the calcium gradient itself. There is an 
thowand fold) concentration difference for free caalcium between the inside and outside 

sllght change in the leakiness of the cell membrane M 
transistor, where a slight change in the charge in the base can allow a massive current to flow t h w  it mder 
the influence of a high voltage gradient between the emitter and coilector. 

addition, there is a voltage difference of many tens of in the same direction. 8 

a very large inflow of caldu 

5 
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The next stage in the amplification is due to the extremely low calcium concentration in the 
that even a small ingress of calcium ions makes a big percentage difference, to which ma 
the cell are sensitive. 

Even mare amplification comes from the MAP-kinase 
enable tiny amounts of growth factors or hormones (perhaps 
effects. They consist of chains of enzymes acting in sequence 
molecules of the second enzyme, which in turn activates still mote of the tWrd enzyme etc. The final stage 
then activates the protein synthesising machinery needed for cel growth and repair. 

c 

At least some of these cascades need calcium ions to work ((30 et a!. 1992) so the 
calcium through damaged cel4 membranes will increase the rate of these processes to stim 
repair. However, these repairs can make deep inroads into the cell's energy and resouras, 
make good the damage will depend on its physiological and n 
damage is prolonged or persistent, sooner or Mer it runs out 
the inhibitory phase, perhaps followed by apoptosis (cell death) or the loss of same 
functions. We are now seeing this loss of function increasingly after prolonged human exposu 
base statlon radiation; e.g. the loss of thyroid gland function after six years of exposure (Eskan 

EffedsonGIands 

Gland cells may be particularly sensitive to radiation because their secretions are rwmaily 
in internal membrane systems# which can also be damaged. Their secretions are usually released 
(bubbles of membrane) that fuse with the external cell membrane and disgorge their contents to 
(exocytosis). The vesicle membrane then becomes part of the external membrane. The resulting excess 
external membrane is counterbalanced by the reverse process 
buds off vesicles to the inside of the cell, which then fuse with 
gland cell may internalise the equivalent of its entire surface rn 
means that if the surface membrane is damaged directty by the fieM 
Mood, the damaged membrane rapidly becomes part of the internal 
normal activity depends. If the damage is too severe, the whole gland may lase its normal function. 

Although electromagnetic fields frequent& stimulate glandular activity in the sho 
exposure is often harmful in that the gland ceases to work properly. This is particulady se 
of the endocrine system (those that coordinate our bodih/ functions) since it can affect many aspects 
metabolism and throw the whole body out of kilter. For example it may be responsible, at  least in part, for 
current outbreak of obesity and the many other illnesses that stem from it. 

A good example of this is the thyroid gland, which is in an 
Rajkovic et 01. (2003) showed that after three months exposure to 
of rats showed visible signs of deterioration. They also lost the 
which they did not recover 
visible deterioration of the thyroid gla 
day for three weeks. Eskan 
phone base station showed a significant reduction In the dease into the b b d  of a nu 
including ACTH from the pituitary gland, cortisol from the ad 
organs elsewhere. However, the most highly significant lo@ 

6 

c 



ARIZONA CORPORATION COMMISSfON SUBMISSION TO DOCKET NO. EOOOOOC-11-0328 

hormones. The expected consequence of thb is hypothyroidism, the most frequent symptoms of 
 fatigue^ and obesity. t t  may not be a coincidence that about a quarter of a million UK citizens are 
from what is being diagnosed as chronic fatigue syndrome, and about eight out of ten are either w e  
or clinically obese. 

The incidence of obesity may be exacerbated by effects on the release of the a 
hormones ghrelin and peptide W. Ghrelin is synthesised in the stomach wall and makes 

in the blood is high before a meal and goes down afterwards whereas peptide YY goes 
feeling hungry to feermg full, which stops us overeating. 

whereas peptide W is made in the intestine wall and makes us feet fuL in normal peopl n 

However, in obese people the level of both hormones stays roughly the same throughout so that rhey 
never feel completely full and eat in an unregulated manner (Le Roux et ul. 2005, Le Roux et ul. 2006). If 
prolonged exposure to electromagnetic fietds limits the release of these hormones in the sa 
affect the release of ACTH, cortisol, prolactin, testosterone and the thyroid hormones, it m 
many people find it difficult to stop eating and end up being clinically obese. 

f 

If you are affected in this way, you may be forced to go on a life-long diet, u 
surgery to drastically reduce the size of your stomach or risk the many serious disea 
AND IT MAY NOT HAVE BEEN YOUR FAULT. Think twice before you use a cell phone or install a tordlfss 
phone or WiFi. The ronsequences are only now becoming apparent; neither the Government nor the 
telecommunications industry will tell you what they are, but they are not good. 

The consequences of obesity include diabetes, gangme, h i  blood presswe, cwdk 
renal failure and camr. Between them, they cause a great deai of h u m  suffering and cost 
economy a great deal of money. The annual cost of o k k y  and related #Inesses to the UK ~QHlwny has 
beem estimated BI being around €6.6 - 7.4 billion (NlcCormick et al. 2007). 

The ann 
(Reynolds et a/. 
e td .  2003) so a fair estimate ofthe total annual axit of chronic fatieue syndrome to the 
be SOmQwhete in the region U.5 MUion. The total annual cost of both conditions togethe 
If part of this is due to microwave tetecommunications, measures need to be taken to mini 
and it would be only fair to ask the Industry to pay for this. 

CorHsd: - Augner et ul. (2010) in a doubte btind study (where neither the subject nor the penon 
recording the results knows whether the radiation is switched o 
the radiation from a 26 (GSM) cell phone base station increased the cartisol level in 
volunteers. Cortisol is a stress hormone that is normally produced in the cortex of the adremi $lands and is 
controlled by the calcium level in its cells (Oavies et al. 1985) so electromagnetically- induced membrane 
leakage letting more calcium into the cytosol should also haw this effect. 

Cortisol is part of a mechanism that puts the body into a "fight or K i t "  mode in 
released into the blood, sensitivity to pain is reduced and the immune system 
and its relatives are used medicinally to relieve pain and also to suppress the i 
surgery. However, when exposure to base station radiation daes it, it is not good news s m  t 
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of the immune system will also increase the risk of infection and of developing tumours from precancemus 
cells that might otherwise have been destroyed. 

Adrenalin: - Buchner and Eger (2011) studied the effect of a newly installed 
on villagers in Bavaria and found that it caused a long-liued increase in the p 
important neurotransmitter which acts on adrenergic receptors to Increase the caldum 
cytosol. It is also synthesised in the adrenal medulla in response to signals from the sym 
system. Adrenalin too puts the body into fight or flight mode by diverting resource 
of the gut to the heart muscle and the skeletal muscles needed for flight or 
the production of cortisol by the adrenal cortex, and indirecdy reduces the a 
resistance to disease and increases the risk of getting cancer. 

c Some people get pleasure from the "adrenalin rush" caused by doing energetk or 
and this could be a contributory factor to the addictive nature of d J  phones. Howeve 
known effects of excess adrenalin indude, headaches, cardiac arrhythmia, high blood 
anxiety and inability to sleep. These results confirm and explain some of the findings 
(2007) who found that people living near cell towers (masts) had SigniFiCantly increases in headaches, ~ o r y  
loss, dizziness, tremors and poor sleep. 

Calcium l e a b e  and brain functron 

Normal braln function depends on the orderly transmission of signals through a mas of about 100 
billion neurons. Neurons are typically highly branched nerve cells. They 
axon), which carries electrical signals as actcon poremiub (nerve impulses) to 
or between relatively distant parts of the brain (a nerve contains m 
branches communicate with other neurons where their ends are adja 
information across the synapses using a range of neumrmmmmea which are chemicals secreted kty one 
neuron and detected by the other. 

Ily have one long branch (the 

Calcium ions play an essential role in brain function because a small amount of calcium mu4 enter the 
cytosol of the neuron before it can release its neurotransmitters (Alberts eta/. 2002). Electro 
induced membrane leakage would increase the background level of calcium in the neurons so that they 
release their neurotransmitters sooner. This improves our reaction time to simple stimuli but it an ab 
trigger the spontaneous release of neurotransmitters to send spurious sigds that have no right to bs 
which makes the brain hyperactive and less able to concentrate. 

Autism 

Possibly, the greatest damage to the brain from microwaves is 
and the very young child, where it can lead to autism. Dr Dietri 
microwaves and autism; a summary of his work can be found at 
stories/#Autism . 

f What is autism? 

Autism is a group of Iife-long disorders (autistic spectrum disorders w ASD) o 
malfunctions and is associated with subtle changes in brain anatomy {see Amarai et 
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core symptoms are an inability to communicate adequately with 
behaviour, poor verbal and non-verbal communication, unusual sts, and persistent 
remit iw behaviour. There are also non-core symptoms, such as an increased risk of epileptic seizures, 
anxiety and mood disorders. ASD has a strong genetic component, occurs predominantly in males and tends 
to run in families. 

It has been hypothesised that some genetic forms of a n  be amunted for &known 
the genes for ion channels that result in an increased background concentration of calcium in neu 
would be expected to lead to neuronal hyperactivity and the formation of sometlmes unnecessary and 
inabropriate synapses, which in turn can lead to AS0 (Krey and Dofrnetsch 2007). 

in 

There has been a Wfald increase in AS0 in recent years, whkh cannot be accounted f%w by 
improvements in diagnostic methods and on only be exptained by changes In the environment. This increase 
corresponds in time to the proliferation of mobile telemmunications, Wi, and miaowave ovens as well as 
extremely low frequency fields from household wiring and domestic apptiances. We can now expbin at kan 
some of this in terms of electromagnetically-induced membrane leakage teading to brain hyperactiv&y and 
abhorma1 brain development. 

Neurons transmit information between one another in as chemical neurotransmitters that pass acres 
the synapses where they make contact. Their release is 
their CytOsOlS. If the membrane is leaky due to electroma 
calcium concentration as calcium leaks in from the much 
hair-trigger mode so that they are more likely to release neurotransmi 
become hyperactive (Beason and Semm 2002; Krey and Dolmetsch 2 
the brain becoming overloaded with sometimes spurious signals leading to a loss of concentration and 
attention deficit hyperactive disorder (ADHD). 

this imct 0 n autlsm 1 

Before and just after its birth, a child's brain is a blank canvas, and it goes through an intense period of 
learning to become aware of the significance of its new sensory inputs, e.g. to recognise its mother's face, her 
expressions and eventually other people and their relationship to h i m m  (HawJey and Gunner 2000). DurCng 
this process, the neurons in the brain make countless new connections, the patterns of which store what tbe 
child has learnt. However, after a matter of months, wnnections that are rarely used are pruned 
automatically (HuttenJoeher and Dabhdkar 1997) so th 
psyche. The production of too many spurious signals due to electromagnetic exposure du 
generate frequent random connections, which will atso not be pruned, even though they 
It may be significant that autistic children tend to have slightly larger heads, possibly to a c c m  
unpruned neurons (Hill and Frith 2003). 

leave the child with a defective hard-wired mind-set for soda1 interactions, 
various autistic spectrum disorders. These children are not necessarily un 
brain cells than the rest of us and some may actually be savants. They ma 
normal life by a defictency in the dedicated hard-wired neural n 

that m i n  are hard-wired I 

Because the pruning process in electromagneticallysxposed ch 
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Electromagnetic intolerance Is a condition in which some pe 
unpleasant symptoms when exposed to weak non-ionising radiation. 
suffers in this way at present, although only a small proportion of these are as yet so 
cad instantly tell whether a radiating device is switched on or off. At the other end of the sale, there a 
people who are sensitive but do not yet know it because they are chronically exposed to  electmmgnetic 
fields and accept their symptoms as being perfectly normal. Electromagnetic 

with no clear cut-off point. In some cases there may only be relatively 
using a cell phone but in severe cases it can prevent people lwirtg a normal life 
total isolation. There is every reason to beReve that prolonged exposure wilt 
symptoms, so if you suffer from any of them you should do whatever possible to mhrimise 

Symptoms indude skin rashes, cardiac arrhythmia, headaches (sometimes sewre), pain inmuscles 
and joints, sensations of heat or cold, pins and needles, tinnitus, dizziness and nausea. 
can be found at http://www.es-uk.info/info/reconnisinR,ase Most if not all of these can 
radiation making &is leak. 

When skin cells leak, it is perceived by the body as damage to the tissue. This increases the bkmd 
supply to the area to repair the damage and causes the rash. 

* When the cells of the heart musde leak it weakens the electrical signals that normally 
contraction. The heart then runs out of control to give cardiac arrhythmia. is is potentlalry life 

When 4~11sory ceb leak, they become hyperactive and send fake signals to the brain. We have a 
variety of sensory cells, but they all work in much the same way. 
supposed to sense, they deliberately leak by opening ion channels in 
natural voltage across these membranes, which makes them send nerve impulses t o t  
Electromagnetically induced cell leakage would have the same effea 
folse signals to the brain to give the false sensations of dectromagnetic intolerance. This COUW 
dcerbated by the nerve cells involved being made hyperactive due to calcium ingress. 

When leakage occurs in the sensory celks of the skfn, it can give sensations such a hea 
pressure etc, depending on which types of cell are most sensitive in the indMdual concerned. 

When leakage OCCUK in the s e ~ s a r y  hair cels of the cochiea ot ear 
sensation of sound. When it occurs in the vestibular system (the part of the 
and motion) it results in dizziness and symptoms of motion sickness, induding nausea. 

nnitus, wh 
that deals 

‘r 10 

http://www.es-uk.info/info/reconnisinR,ase


f 

ARIZONA CORPORATION COMMISSION SUEMISSION TO DOCKET N 

Symptoms of hypocalcaemia are very similar to those of electromagnetic intoteram and 
disorders, pins and needles, numbness, sensations of burning, fatigue, muscle cramps, cardiac 

can be found at 
. It is possiMe that s ~ m e  

W. Elecftomagnefk elearomagnetjc intolerance are due to low levels 
then remove even more calcium from their cell membranes to push them overthe edge and give the 
symptoms of electromagnetic intolerance. 

The amount of calcium in the blaad is controlled by the parathyroid hormone se 
parathyroid gland, which is in the neck, close to where you hold your cell phone. It is adj 
gland and, i f  it were to be damaged by the radiation in the same way, the production of the 
hormone would go down, the amount of calcium in the blood m i d  be r e d m  and 
would become electromagnetically intolerant. 

Lai and Sin& (1995) were the first to show this in cultured rat brain cells, but it has since been 
confirmed by many ather workers. A comprehensive study on this was in t 
European Commission and replicated in laboratories in several European co 
like that from GSM (2G) cell phone handsets caused both single and double 
cultured human and animal cells. Not all cell types were equally affected and some, such 
seemed not to be affected at all (Reflex Report 2004). 

In susceptible cells, the degree of damage depended on the d 
fibroblasts, it reached a maximum at around 16 hours (V im et a/. 200 
assume that exposures of less than 16 hours are necessarily safe s h e  
aberrant cells long before it becomes obvious under the microscope. It would also be unwise t 
the damage would be restricted to the immediate vicinity of the handset since, as describeel ea 
effects of the radiation can be transmitted in the bloodstream in the form of magnetically candftioned blood; 
so nowhere is safe, not even the sex organs. 

theDNAisdamaneg 

Because of the very high stability of DNA molecuks, they are unJikely to 
radiation. The most plausible mechanism is that DNase (an enzyme that destroys 
enzymes leak through the membranes of lysosomes (organelles that digest waste) that have beendamaged by 
the radiation. Other mechanisms involve the leakage of reactive oxygen s p e a k s  (ROS) such as hydrogen 
peroxide from damaged peroxisomes and superoxide free radicak from damaged mi 
and NADH oxidase in the plasma membrane. According to Friedman et 01. (2007), the6 
thermal cell phone frequencies is the NADH oxidase in the plasma membrane, which is 
minutes of exposure. 

However, all of these ROS can initiate peroxidatkm chain reactions in the polyunsaturated 
phospholipids of cell membranes (the same thing that makes fats go rancid) which diiru 
further and exacerbates the effect. Only one molecule of ROS is needed to hziate a dominbe 
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reaction, in which each damaged lipid molecule generates a free radical that damages 
process normally stops when it reahes an antkoxtdant molecule, which sacrifices itsd 
free radical in such a way that it 
(e.$. vitamin E) but the most important one that we make ourselves is melatonin. Ks u 
production of melatonin by the pineal gland is also disrupted by electromagneUc ffelds 
2005) which makes matters worse. 

These ROS are highly reactive and can also damage DNA. In fact, much of the da 
lonking radiation such as gamma rays is due to da 

DNA and also do considerable collateral damage t 
or 'make them lose their normal function over the. 

If similar DNA fragmentation were to occ 

increases to five times more (Hardell and Carlberg 20091. Since brain ca 
deblop, it is too soon to a 
already classified cell phones as a Group 28 Ca 
Other head cancers are also on the increase, i 
hold your cell phone) and the thyroid gland, which is in the neck. 

We might expect DNA damage in the 
ity. A number of @de 

(2009). A common finding is that these effects were associa 
(ROS) which can damage many cellular components, indudi 

cell phone in talk mode. Mare recently stil 
WiFi laptop for four hours gave a decrease in sperm mtir#ty and an increase in 
coinpared with samples exposed to a strnilar computer with the WiFi switched 

A similar relationship between s 
low frequency alternating magnetic fie1 
magnetic fields, restrict their cell phon 
it has this facility). Otherwise, the pho 
in use. If they have to be switched on 
pockets. 

(2007) showed that exposing adult Drosophila m/un 
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a GSM phone signal for just six minutes a day for six days fragmented the DNA in the ceHs th 
their eggs and half of these eggs died. We humans should therefore exercise caution since, 
sperm are produced in their countless billions and take about three months to mature, all t 
woman will ever have were in her ovaries before she was born and w i U  be exposed to the radiation (and 
electromagnetically conditioned blood) throughout her Ilfe. There cwid therefore be considsable cumofative 
damage, both to the eggs and the follicle cells that nourish and protect th 
when the child is in the womb, can be expected to cause a loss of fertility. 
present forms of microwave telecommunications, including cell phones a 
by their radiation, but she will not know until she reaches puberty and wants a child herself. 

f 

Tight junction barriers are layers of cells where the gaps between them are seated by ti@ 
to prevent materials leaking around their sides. 
unwanted materials and often protect one part oft 
example, the blood-brain barrier prevents taxins 
barriers are dosed but they are programmed to open if calcium ions 
by Kan and Coleman (1988) who showed that the calcium ionophore 
and fungi by letting calcium ions leak into their cells) opened tight junction barriers in the liver. The 
electromagnetic opening of the Mood-liver barrier could be a contributory factor t 
liver disease in the UK among the under forties (the cell phone generation), which 
on alcohol abuse. Since all tight junction barriers have baslcall 
resulting from electromagnetic exposure is likety to open aIl of them in mu 
our tight junction baders by electromagnetic fields can account for many modern illnesses, 
asthma to multiple allergies and Alzheimer's disease. 

of ow body surface4 from 
om being unduly influenced by 

rain from the bloodstream. 
their e&. This was d 
87 (an antibiotic that 

The blood-brain barrier normally prevents possiblytoxic large molecules from theb 
entering the brain. The radiation from cell phones, even at one 
open the blood brain barrier in rats so that 
(Person &at. 1997). Later experiments by 
death of neurons. We would not expect an 
prolonged or repeated exposure to ceH phone or similar radiation would be expected to cause a 
loss of functional neurons and result in early dementia and Alzheimer's disease in humans 
sensitivity of the bbod-brain barrier to the radiation could mean that even sitting dose to 
cen phone could affect you too. It may not be too surprising to fc 
on the increase in modern society. 

Di et d. (2011) showed that exposure to weak ELF ele agnetic fields during 
the risk of asthma in the offspring (they did not test m 
removing structural calcium from the cells 
opens. This is supported by the findings of 
cakium or the addition of EGTA, 
caused massive increases in 
permeability to much larger 
route and predispose the child to asthma. ftrere are about 5.4 million people 
estimated annual cost to the NHS alone is about f l  biNlon 
(htt~: / /~ .asthma.or~.uk/new$ mediahewshew data reveals hin.htrnf ) 

e tight junction barrier lining the respi 
r d. (2001) who sh 

of which would remove structura 
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The skin tight junction barrier is in the 
cells just underneath the many layers of dead 
mutant mice defreient in Claudin-1 (a vital component of the sealing mechan 
and their skin barriers were permeable to molecules as large as 6000, which 
unwanted foreign materials, including potentiai dergens. In humans, this eouM be the bas 
chemicd semWities, where people have become allergic to a wide range of 
most d us unaffected. People suffering from muttiple chemical sensitivities are often also e 
intolerant and many of their symptoms are very similar. 

gmnukxwm, which is th 
ns et 01.3989)- Funt 

Virtually all of our body surfaces are protected by celk with tight junctions, indudingthe nasd mucosa 
(Hussar et al. 2002), the lungs (Webs et al. 2003) and the liniw of the gut [Arrieta et a/, 2006). An 
electromagnetically-induced increase in the permeability of any of these wwM allow the more rapid 
into the body of a whole range of foreign materials, including aitergens, toxins and cardnagem. 

An electromagneucal~~indoced increase h the permeability of any of the ti 
been linked to the Occurrence of autoimmune diseases, in which lymphocytes the immune system 
body's own components as if they were foreign materials or pathogens. 

The immune system is quite complicated but bas 
trained and selected before they mature to recognise the 
bloodstream, by virtue of chemical patterns on their su 

of white Mnod can) are 

&lymphocytes make specific antibodies that combine with foreign cells and substances that do nap 
have this pattern, which marks them for eventual mgestion and digestion by phqg 
white blood cell). T-lymphocytes kill the body's own celk if they are infected with 
displayed on the cell surface. In both cases, the presence of the foreign material or m 
rapid multiptication of a clone of lymphocytes that recognise them. They can then attack it in force. 

* However, if the substance concerned belongs to the body itsew but is normally p e a t d f r o m  

it increases the likelihood of its leaking unfamiliar materials into the 

2450MHr microwave radiation triggered a small but signifkant increase in anti 
of rats. In other words, the radiation had sensitised the body's immune system to one or more 

the brain] is affected. 
b 

In addition, an increase in the permeability of the gut barrier has been li 
autoimmune diseases, including type-1 diabetes, Crohn's disease, celiac disegse, 
irritable bowel syndrome (Arrieta et at. 2006). 

d 

Cell mmbmnes not only keep apart muterids t b t  must not be utbwed to aris thep olso 
electrkal inwtotors@ the rotwal etW& wrretits upon whkh aU ofour cells depend 
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. Almost every living cell is a seething mass of electric currents and amplifiers. For example, these 
currents are important in energy production in mitochondria (the cell's power stations) and in all sign&ing 
(the transfer of information within and between cells). They are carried as ffows of ions, which are the normal 
ways in which electricity is carried through water and through living cells. 

Natural electric currents are normally generated by molecular ion pumps in cell membranes, These 
are proteins that use metabollc energy to transport specific ions, usua 
of the membrane to the other. This generates a voltage across the 
chemical imbalance between the concentrations of ions on either sMe. Their combined effect gives an 
efectrochemicol grudient, which provides energy for other functions. 

side 
and a 

Mitochondria are tiny structures, about the size of bacteria, inside almost all of ow ceb. They 
evolved when an aerobic bacterium, which used oxygen to metabofise its food, was ewulfed by an amembii 
organism, which could not do his, but was more efficient in other respects. From er 
symbiotically, but are still separate in that that the mitochondria are surrounded 
inner one belonging to the bacterium and the outer one to its host. 

The inner membrane does the electrical work by a ss known as chemiosrnosis, The insM 
mitochondrion contains enzymes that convert materials from our food into f m  that can m b t n e  with 
oxygen. This combination with oxygen occurs using enzymes actually within the membrane, and the released 
energy is used to expel hydrogen ions to create an electrochemical gradient between the inside and the 
outside of the mitochondrion. They are then allowed back through another enzyme 
ATP synthase that uses the gradient to make ATP, which is the main energy currency 
repeats to give an electrical circuit with hydrogen ions carrying the electricity from 
it is used, with the membrane Wing the insulator (Alberts et a/. 2002). 

n 

Damage to the inner mitochondrial membrane can have two main effects. If it just leaked it would 
short circuit the system, reduce ATP synthesis and deprive the cell of energy. tf the damage were a b  to 
include the oxidising enzymes, they could release free radicals, which are n m a l  inte 
This would damage both the inside of the mitochondrion {including its DNA] and also 
Mitochondrial dysfunction of this sort is thought to be a possibie cause of chmnic fatigue syndrcrmer. 

95. 

Most other cell membranes use ion currents as a source of energy. For example, enzymes in the outer 
membrane of each cell (the plusma membrane] use energy from ATP to pump positively charged sodium bns 
out of the cell. This generates its own membrane potentiat, which typically makes the inside of the cell ahout 
70-100mV negative to the outside. This provides energy for the 
membrane against a concentration gradient. I n W  case, the sodium ions th 
back in, through transporter enzymes, but they cany with them nutrients f 
ion co-transport (Alberts et ai. 2002) If this membrane leaks, it will short cir 
reduce nutrient uptake as well as a number of other processes which use this vokage as a source of energy. 
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Ion channels are pores in cell membranes that can let large quantities 
quickly, but only down their own electrochemical gradient. They normally ope 
specific stimuli; e.g. changes in voltage across the membrane or the p 
thcyght of as amplifiers by which a tiny stimulus can cause a very 
a rapid biological effect. An example of this is the coordinated opening and 
channels that continuously amplify nerve impukes and enabte them to tra 
other, both rapidly and without loss. 

We have known since the work of Suzanne &win and her eMNorkers (Sawin et al.1975) that 
electromagnetic radiation that is far too weak to cause significant heating can nevertheless 
radioactively labelled calcium ions from cetl membranes. Later, Carl Bladman showed that this occurs onty 
with weak radiation, and then only within one or more ‘amplitude windows’, above and Wow which there is 
little or no effect (Blackman et 01.1982; Blackman 1990). 

A simple way to explain the selective removal of divalent ions is to imagine trVing to Pe 
apples by shaking the tree. If you don’t shake it hard enough, no apples fall off, but if you sh hard, 
they ail fall off. However, if you get it just right, only the ripe ones fall off and are ‘sefectively harvested‘. 

* 
We can apply the same logic to the positii ions bound to dl membran 

drive these ions off and then back onto the membranes with each cycle. If the volta 
happens. If it is too high, all the ions fly off, but return when the voltage reverses. H 
right, it will tend to remove only the more strong& charged ones, such as dhmient 
charge. If the frequency is low, at least some of these divalent ions will diffuse away and be rep lad  at 
random by other ions when the field reverses. There will then be a net removal of divalent ions with each 
successive cycle until enough have been removed to cause significant membrane leakage 
effect, but only within a narrow range of Held strength 
than smooth sine waves because their rapid rise and fa 
membrane and leave more time for them to be replaced by different ions before the 

an amplitude winchrw. Pulses a 
catapult the ions qu’kkly away 

If a molecule or structure has a natural resonant frequency, it may respond selectively to that 
frequency. For example, if you keep giving a pendulum a gentle push at jus€ the right time at the end of its 
travel, the energy of each push builds up and is stored in the ever increa 
were suddenly to stop it by putting your hand in the way, the combined 
go,and could do more damage to your hand than the energy you gave it 

one 

In the same way, if an electrically &wgd atom or molecule has one or m e  natu 
frequencies and you give it an electromagnetic pulse at that frequency, it 
each pulse as some sort of vibration. This cwld enable it to bring about a 
have been possible from the energy of each pulse alone, but only ut its msmcu, 
are especially effective in giving biological effects. An example is 16Hz, which is 
frequency of potassium ions in the Earth‘s magnetic field. 

c 
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ton cydotron resonance occurs when ions move in a steady magnetic fietd s as that af the Earth. 
They are deflected sideways by the magnetic field and go into orbit around its lines of force at a frequency 
that depends on the charge to mass ratio of the ion and the strength of the steady field {see Uboffet al. 
1990). If they are simultaneously exposed to an alternating field at this frequency, they absorb fts 
increase the diameter of thek orbits, which increases 
resonance Is particularly important because potassium i 
living cells, where it outnumbers calcium by about ten thousand to one. It 
redace any calcium that has been lost by electromagnetic exposure. An in 
potassium will therefore increase its ability to replace calcium and so increase caldwm loss from the 
membrane and further reduce its stabil i i . 

of motion and chemical 
abundant positive ion in 

We have seen how the loss of calcium from cell membranes is enhanced at the 26Hz patassiwn 
resonant frequency. Also, any metabolic conseq 
bioelectromagnetic responses that peak or trough at 16Hz is theystemfrom 
de$etion in membranes. In fact, many biological responses a at 16Hz.. These I 
stimulations of the growth of yeast [Mehedintu and Berg 1997) a d  higher piants (Smith et ai. 1993), changes 
in rate of locomotion in diatoms (Mcleod et a/. 1987), and the es vere neurophysiobgial symptoms 
reported by electrosensitive people exposed to the radiation from 7.6HzJ. 
All of this supports the not4on that a large number of the biological re 
radiation stem from the kKs of calcium (and possibly other divalent ions] from cell membranes. 

of this calcium loss may be similarly enba 

c 
Positive ions strengthen cell membranes because they help bind together the negatively charged 

phospholipid molecules that form a large part of their structure, Calcium ions are particularly good at this 
because their double positive charge enables them to bind more strongly to the surrounding nega 
phospholipids by mutual attraction and hold them together like mortar holds 
However, monovalent ions are less able to do this (Stedc et al. 1970, Lew et a/. 1998, Ha 
when electromagnetic radiation replaces calcium with monovalent ions, ct weakens the 
it more likely to tear and form temporary pores, especially under the stresses 
moving cell contents. Normally, small pores in phospholipid membranes are sdf h 
but, while they remain open, the membrane will have a greater tendency to leak. 
m6tabolic consequences as unwanted substances diffuse into and out of cells unhindered, and materials in 
different parts of the cell that should be kept separate, become mixed. 

Damodulatron 

Both extremely low frequencies and radio waves that have been amplitude m d a t  
low frequencies give biological effects, but unmodulated radio waves are relatively (but not cornp 
innocuous. This implies that living cells can demodolate a modulated signal to extract the biologicalkg 
ELF. Furthermore, if they are to respond to cell phone and WiFi signals, they must be able to do it at 
mikrowaw frequencies, but how do they do it? 

The most likely explanation l i i  in asymmetric ele 
imposed by the membmne potential between the inside and outsid 
electrically biased point contact Schottky diodes in which ele 
the other. This is all that is needed to rectify and demodub 
effect is a radio set that was made from a single carbon n 
asymmetry induced by applying a DC voltage between its ends allwed 
radio signals, including those at microwave frequendes. 

17 
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The nanotube has a similar diameter to a typical ion channet in a cell membrane, so It see 
that the ion channels in cell membranes could perform a sirnila 
potential. The low-frequency component would then appear ac 
damage. In as much as our tightjunction burrlets have a similar trans-barrier potential {awn  
skin barrier with the inside of body positive) the ion channels of the whole barrier could a d  in 
demodulate the signal, the damaging low frequency components of which 
the whole body. 

The body is able to detect electromagnetic radiarion and 50 mini 
probably evolved over countless millions of years to mitigate the effects of ionising radi 
and non-ionising radio frequencies from lightning during thunderstorms. Some of them 

W r n  exwk ion 

The concentration of free calcium in the cytosds of living cells is 
metabolicallydriven ion pumps in the cell membrane. Under normal ci 
ions is carefully regulated and small changes in their concentration pla 
of metabolism. These processes can be disrupted if electromagnetically-induced m 
and unscheduled amounts of calcium into the cell, either from the outside or from 
compensate for this, the mechanism that normally pumps surplus cal 
its capacity to do this is limited because, if the pumping were too 
calcium concentration that normally control metabolism. 

Gap junction closwe: - If calcium extrusion fails and there is a large rise in in 
isolation of the cell concerned by the dosure of its gap j 
connect adjacent cells) (Alberts et a/. 2 
50 reduces the effects of radiation. 

* -  

The activation of the enzyme ornithine dtmrboxylose i 
into cells through damaged membranes and by nitric oxide 
leads to the production of chemicals called porvamjnes that h 
needed for protein synthesis. One such polyamine is spermine, 
is also responsible for the characteristic smell of semen. 

* These were first dimovered after exposing cells to heat, but they a a 
wide variety of other stresses, including weak electromagnetic fields. They are normally 
minutes of the onset of the stress and combine with the cell's enzymes to protect them 
shut down nonessential metabolism (the equivalent of running a computer in "safe mode"). 

When the production of heat shock proteins is triggered electromagneticaily it needs 
million times less energy than when triggered by heat, SD the effect is truty non-th 
2000). Their production in response to electromagnetic fief 
nCTCTn motif) in the DNA of their genes. When exposed to 
trhscription to form RNA, which is the first stage in the synthesis of the protein (tin et al. 
these heat-shock proteins is to combine with vital enzymes, putting them into a sort of aocooa 
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them from damage. However, this stops them working properfy and also drafm the d ’ s  enew and 
resources, so it isn’t an ideal solution either. 

As we can see, our natural defence mechanisms try to limit the 
but they cannot be deployed without using extra energy and disrupting 

bodily resources. 

cancer. There is no hidden reserve. As it is, our bodies are constant& 
use. For example, during the day, they are directed towards physical 
dwrted to the repair of accumulated damage and to the immune system. Day 
phone towers (which run continuously) will affect both, with little or no chance 
this is likely to cause chronic fatigue, serious immune dysfunction (leading to an tncrease 

base stations (see Abdel-Rassoul e t  ul. 2007). 

It is easy to screen the dearical field from wiring by endosing it in ea!arthed metal cond 
screened cable with an earthed screen. We cannot screen the magnetic field in this way but by 

in the distribution panel) should be made ilkgal. This i 

Another source of problems is the use of unearthed double insulated appliances. Alth 

While we can block or cancel the electromagnetk flelds associat 
do this with cell phones or DECT phones, which depend on radio frequency 
to work. However, we can make this radiation much less biologically active. 
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this. The first was devised tested and patented by Theodore 
America in the 1990s. All you have to do is to add low frequ 

His idea was to add a random ELF (noise) magnetic 

cells (perhaps nearer the source) into their ampUtude windows and we may be no better off. 

However, if we add a second magnetic field with a random 
being driven in and out of their amplitude windows and do not spe 
significant amounts of calcium before leaving their 
bklogical effect. This theory has been tested in 

il 

cultures as an indicator of radiation damage to tivtng celk. The activity of 
when exposed to dectromagneti 
radiation and an increase in i ts  production is ta  
random signal prevents i ts  production, it is an 

Work in Utovitz’s laboratory was mainly concerned with mit 
frequencies and he found that adding a random (noise) magnetlc fie 

deformities induced by 60Hz fields in chick embryos (Litovitz et ul.1994a) 

They then went on to study the effe 
ODC production in moue tissue cultures. They found that constant frequencies betwe 
harmful as measured by OM: p 
stimulate ODC production, neither dkl fre 
phone signals. Continuous microwaves 

Penafiel et al. (1997) working i 
problems when the microwaves were 

selecting the pulse freque 
biologically active range; e.& 2G Cis 
and 36 UMTS signals with time divi 
could be other harmful effects of the radiation that do not trigger ODC production or calcium 
the very least, these pulse frequencies should not have been used if the cell phone industry had 
diligence.. 

However, Litovitz (1997 fo 
magnetic field on the signal. They found that it prevents the production of o 
mouse tissue cultures in response 

20 
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100Hz with an RMS strength of 5 microtesta compl 
signal with an SAR of about 2.5 W/kg. A coil within 
this magnitude and probably protect the user from the harmful effects of its radiation. 

he ODC production induce 
uld easily deliver a random 

Also Lai (2004) showed that a 6 microtesia random noise field completely reversed the deleterious 
effek of 2450 MHz continuous waves with an SAR of 1.2 W/@ on rat memory. In none of 

harmless. 
experiments did the random noise have any effect in its own right and, on these criteria, is Y 

While Litovitz's method might protect the user from the radlation, because magnetic 
rapidly as you move away from the source, they may not protect other people nesrby, who a 

that I devised myself, to which I gave the name "Balanced signal Technok>gyv. I am not claiming a 

of 
the protective random field. By the same token, random low frequency magnetic fields emitted by a cell 
phohe base station would not be able to protect most users. For this you may need something &e a system 

nt 
rights and anyone who wants to test and use it can do so free 

The principle is wry simple and invokes transmitting two complementary mimw image signals on 
different carrier frequencies; i.e. when one has a pulse, the other has a gap. The base station would have no 
problem with this since they would look like two separate phone calk. However, living d k  would be 
to distinguish between the two carrier frequencies and the pukes on each would cancel and it wouk.4 
a relatively harmless continuous wave. It would need very little extra bandwidth since only one of 
need be used, with the other one being effectively thrown away and they could all be dumped on the same 
frequency. In theory, this technology could be applied to both handsets and base stations, but has ncrt yet 
been tested. 

The cell phone companies should know about both metho 
evidence that they are interested, possiMy because to implement t 
benefit to themselves. It looks very much as if they would prefer m 
rather than admit that that their safety rules are based on false premises and that their current ted.mologiw 
are ?of yet safe. 

cell phones safer but there is no 
Id cost money with no extra 
le to become sick and pehaps die, 

can we do about it ourserhres? 

Very few people would want to give up their cell phones, but 
safety' keep your calk on it short and infrequent so that your body ha 
Use text (which takes seconds to transmit) rather than voice calls and 
The choice is yours, but spare a thought for the people living near the 
affected by their continuous radiation but they have no choice. Your 
problems, so your restraint may hetp them too. 

f 

Also, don't forget your own personal sources of continuous radiation such as Wi 
phone base stations, which can be even more harmful since they are doser. Avoid using WiFi abgether. 
Ethernet connections via cable are not only safer' but faster, more reliable and offer greater security. Various 
"Homeplug" devices that connect an the Ethernet socket of your co 
electricity supply are smnd best aIternatives. They are not perfect 
wiring; especially with those offering faster speeds. 

DECT phones should also be avoided if a t  all possible. But, if you must have one, a reasunabk 
compromise is to use only one that switches off its base station automatically between CaNS. At thethe of 
writing, the only OECT phones that do this are the Eco Plus models manufactured by Siemens; e q  the 
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Siemens Gigaset C595. However, make sure they are programmed to work in the Em Plus mode since thss is 
not the default setting. - 

Many electromagnetically intolerant people win want to screen themselves from the freJds 
need to understand a iittle about them to get the best resuits. 

An alternating electromagnetic Field consist of an electrfcal, field and a magnetic 
fieldis produced by a voltage gradient and is measured in v& per metre. The magnetic 
a flow of current and is measured in tesla. When you are dose to the source (typically within one wave 
you are in the rtear-fleld, where the electrical and magnetic fields are mainly separate. 

At power line frequencies, the wavelengths ru 
near field for power lines. For example, standing unde 
voltage gradient due to the difference between the 
Earth. You would also be exposed to a mugnetlc field proportional to 
line,+which depends on consumer demand. Both the magnetic and th 
currents in your body and are potentially harmful, but the magnetic field is worse because Et pen 
tissues more easily, goes through most walls and aluminium foil as if they were not there, and k ve 
to screen. 

nwdk!d 

However, as you move away from the source, the two fwMs feed on e 
to give photons of radio waves. This is usually mp te te  within a few wavelengths, 
so qlledfor-field where all the power takes the form of radio waves. Your expos 
measured in units of power (e.g. microwatts per square metre) or its associated voltage gradient (eg. volts 
per metre). 

The importance of this as far as we are concerned is that rad 
relatively easy to absorb and reflect. This can be done, using earthed 
materials such as carbon-based paints and rnetallised textites, For p 
screen yoursew against the radiation from a cell tower, WiM route 
several wavelengths away (several tens of centimetres) but not from a cell 
whe+re you are in the near field and the raw magnetic component 

To give an Mea of the hazard, magnetic fields lower than one microtesla (a rntttionth of a tesla) Can 
produce biological effects, but using a 26 (GSM) cell phone br a PDA emses you to low fteq 
pulses that peak at several tens of rnicrotesla (Jokela et ul. 2004; Sage et 01. 
the battety circuits and are well over the minimum needed to giw harmfuJ effects. Whe 
the damaging effects of their microwave fields the he, these devices a 
sources of electromagnetic flelds and radiatlon th 
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